The context theory as applied to the decoding of the initiator tRNA by Escherichia coli ribosomes.
The involvement of nucleotides adjacent to the termination codons in tRNA during the suppression of termination has been formulated as the 'context theory' by Bossi and Roth (1980) [Nature (Lond.) 286, 123-127]. The finding that U-U-G functions as an initiator codon has revived the discussion on the participation of the nucleotides flanking the initiator triplet in the decoding of initiator tRNA (context theory of initiation by the ribosome). We compared the capacity of oligonucleotides cognate to the anticodon loop of formylmethionine tRNA, such as A-U-G, A-U-G-A and U-A-U-G-A, to enhance the formation of the 30-S and 70-S ribosomal initiation complexes. Three different methods were used to determine the apparent binding constants and the stoichiometries of the respective complexes: adsorption of the complexes to nitrocellulose filters, equilibrium dialysis, and velocity sedimentation. We found that in the 30-S ribosomal initiation complex and in the presence of initiation factor 2 and GTP, formylmethionyl-tRNA is preferentially decoded by more than three mRNA bases. With the 70-S ribosome, however, once initiation factor 2 had been released, A-U-G represented the most effective codon to direct the formylmethionyl-tRNA to the peptidyl site. An extended initiator sequence may either give additional stability to the 30-S initiation complex or may allow for an ambiguity by one base pair in the decoding of the initiator tRNA.